Dear referee,
Given that metal ions usually coexist in multiplexed samples, it is important to design high sensitivity and rapid methods to realize simultaneous detection of two or more metal ions. Moreover, to date, simultaneous detection of Pb2+, Ag+, and Hg2+ remains a challenge, and a few relevant reports focused on this topic.
[bookmark: _GoBack]In this paper, we designed a novel nucleic acid-based fluorescence sensor, which was based on the specific catalytic activity of Pb2+ for a particular DNAzyme, specific regulation of Ag+ on “C-Ag+-C” complex, stable complex formed by Hg2+ and RBITC and fluorescence quenching effect of AuNPs. By using this method, we achieved a simultaneous detection of Pb2+, Ag+ and Hg2+ with the advantage of simplicity, rapidness, no mask, high sensitivity and specificity. The detection limits of three metal ions were 0.48nM for Pb2+, 0.23nM for Ag+ and 0.17nM for Hg2+. This nucleic acid-based fluorescence sensor has its own advantages:
1. The detection of Hg2+ relies on its strong binding with RBITC, which reduced the number of DNA strands and avoided the confusing hybridization of DNA strands; 
2. This sensor realized simultaneous detection of Pb2+, Ag+ and Hg2+ with high sensitivity, low limit of detection and good selectivity, which provided a new clue to simultaneous fluorescence detection of a variety of heavy metal ions;
3. The detection process of this sensor was both an independent and dependent process. Independent process means that the detection of Hg2+ was independent from the structural changes of DNA strands, while dependent process means that Hg2+ made RBITC displace from the surface of AuNPs, and meanwhile AMCA and FAM moved close to the surface of AuNPs to occupy the original active sites of RBITC, which avoided space congestion and made the detection more accurate and sensitive; 
4. The sensor is characterized by good stability, fast detection speed and easy operation. In summary, this sensor has been successfully designed and has produced satisfactory detection results in real samples.

